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90 : sjr7| 91 : d||o|e-| d| £H g □ |-o | x\ 

92 : KjE^I ^J>7| 93 : #£|-0|£j Eh§7| 

S tfisS VSB(vestigial side band) o|«Sfe c|*IH TV^I ^/^aj ^x|oi| So|ch 

cixis TV^r of^n TV u|ja» exH fiKSSI *H#£E^ S£! ^ 7|-SSJ»SS ci yoo^ CD *fffs| ^ok 0 | c^ya g 

o|=-:r- c|x|g TVfe dr, £i#o| zjzj l»chs i^gM §J d^s^ aes** ^*!s|ai ?icK o|=s| 

«I(,V?EG)S, a^o||-^ #u| AC-3# *H^°Kn 5i°°=l, C|:i#5]|0| c|^#5)|o| Q&JH sth^# ic l 

m H>1 ^i^ISS m|s| L -KH*i S5ofe #±jo|ch 

^ i a-*l C\\<=*m dife DSB(Double Side Band)7|- cH°* Jl#o| ^0|x| £^ ^KHE}# A>S*|-fe SSB(Single 

Side Sandp[ m^MISitecil «BH t 1 *^ VSBsL s|3*ch 

a = lZL, c|x|H TV^I 1^0 1^ (Grand Alliance i GA)cH! A-| M^tl S 

^ Sr<M 8VSBS ^H^Sim, ZL ^ FCC^i *H: ACATS(Advisory Committee on Advanced Television 

Serviced *l^*r &$§°£ SVSB^I *H^# SSSlch 

^1 SVSBa 4!fia| ^l^o| 87H2JCHI, '()'» ?I5SS SM^o|| 47H^I %\o\b] eM|S]o| S*H*K]1 Spoils 4?!|s| 

[H|o|=-; a||«|o| ^xn^|-5E^ ttSWoj ^o|cK 

ccJSJa- , a-^aj|A-| c|x|bv Di| 0 |Eh# 8VSB^ ^^oW o^uHl S^H gg£^ MLH°j zj 7FS0II c|x|^ TV-^ 
0|» SI ^SoFOi AjgoV - o ic) . 

^ ^ gE|]o| TV o| 8VSB ^Aj x^|o| gs^^xi, Dj|o|Ei |H g o|-o| (Random izer)(1 1 )fe c)| o| b{ # aH g t\ 

n t'rd alH-i^s «a7|(i2)s i^oU, ^^7|(12)^ HH*WI S^^)^ d|o|B|# 

^oi 20a|-o|H^| nHa|E| ^7FS- ^ ^|o|e-| o|e-|e.| h-|(i 3)^ S^th^. c-j|o|Ei °Je^£| ^(13)^ ciloiEi-i- §§1)3 

fl*|0|| e!Eia|gJ*^ 8VSB ^fi7|(14)S ft^^H, 8VSB ¥^^1(14)^ elElaiaa c||0|Ei# b^|H0]|Ai ai|e bj 
l[o^c= =la|^ <M£■\m^M(^5)^ m^t±^\. S^IM^! A H(15)-^ ^lal^: -^^^1! Ai|a?j^ 

ZLEIIL, 1£ #7| dlt ^^ol-i, ^7|(l6)-b ^i°Joj| ^°J°W VSB Sj^^l 

(17)= av 7 | vsb Hj^ 7 |( 17 )- ai^^S VSB A J5^ S^^Oi RF «£&7|{18)s i^sfl, RF ^#^1(18)^ S 

^ 7|x)cH^°| 8 VSB A JM RF Pl^ dl^ Stl-eJ- ^ £[Eim# S^H S#t-^K 

OjClH , ^}7| 8VSB ^S7|(l4)fe- £ 20|| £A|S d|-fi|- ^0| 1 27H^| g^tl" M^a|^ ^^7|SF HEl^Ci7h inO|S &A[« o| 

3K °iE-;a|bm ^t^Hjo) y A y A^\ ^^7|^|- Ha|^ci^ 3^ ^o| ^p-^acK o|ct|| f £J#€ 2^1^ X 

2 X 1 = a|oi SicK o| §o]|a-1 x 
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2 p H£|^ci(3i)oi|A-i y 2 (=z 2 )^ Haisgsch fi-g, Hia|^ ^^y\{32)o\\M y 

2 ^ ^Ha|^ Y 1 (=X 1 )^} ^ss^cH Zl z 0 7f eic^ nap, #71 HS'ai^: 7|(32)s>| 

«^ 3*1 = Z 

2 Z 1 Z 0 ^ 84V SSI B| (33) 5. flBl£|(H 84« gft {±7,±5,±3,±1}^ °H§£!^r. 

£ 4^ 4P|2|- ^o| 8VSB^ ^S^cH #Ajs| fe ci|o|E-|# ^Ajap| *IS c|*IH TV°-I 8VSB &*|a| =?m |m 

5.^^, £p| 8VSB #d Q^-o^ xjsygcK ^, ^27|(41)o]|Aifc rf c«^°| £Jfi* 7|*icHs*o S u\^o\ %y\ °j 

B r 0|°! ^^(42)21- S «E1(43)S *^»CK ^7 1 #7| §U BhO|°J *?*(42)0||A-|fc AflnH = ^2, 1'E g7| d 

ek>|°j#« ^t 1 *^. 9 UN (43)o|| Ajfe NTSC ZMd <^J^# fllTJO ? XHtt S*PI(44XS ft^tW. 4*71 
§*W(44)te- a**Htf*-»Bd|o|^a|-g^5o|| aM9-s|fc xHtfsi^a *L#*W ^^^^1(45)^1^^2, #7\ 
^^!^l(45)oj|Ai^ moj^ * 8 VSB ^J>7|(46)^. Ap| 8VSB ^ J> 7| (46)ol| A^ b|^b| 404 cflo| 

E-l C|o|E^|^( 47 ) S f^sf2 ) C||0|EH C|ejEla|Ui(47)0«AHfe D|| 0 1 E] <£j B| £| bH S. | °J ^ ^|0|E-|# C| oj &) E| gj £{. 

* a|£E-#^£ ^^7|(48)^ ft^&cih. ^7| a|jE~#^£ ^£7|(48)o||Aife alH-iig dlolEU **fi*K>1 Di| 

0|E| E|SHgD^|X-J(49)^ f^SD, G||0|EH E|£HgQh0|Xi(49)O{|A^ Li\0\B\ ^O[0\X\9\ Q^f^OE C||0|M* "H^tf^. 

0|C£H, &7\ 8VSB ^J>7|(46)^ £ 50j| £A|5J b^^0|, 12?H^I = Id 2-1^: ^7|7[- c|oj£ja|^ s HH^CH Si ch 

0|^0j|Aio|. H!B|^ 8 VSB #d §-x|0j[A-|^ g^gf 2b|M£| §Mf S^dK 0| §^ 

Sfe S^oj|^4 VSB ^^-o^|nj- Hia|^ ^°r# dh t'iif £|CH aj £ B ^o| 2 

8VSB7)- gcK cc(.aH f Hl'al^ e]| a °| ^7 r 2*1 S #7^x|°l q|Ajo|| ^7^ 7^a|cl & 

^-(Additive White Gaussian Noise ; AWGN) *fiyoi|Ai ^fiS^M gj« 4VSBo|| b|s}| °f idB^I ^^0) 

(Signal to Noise Ratio ; SNR) o|^# ^^cK 

n&m, ^si^ svsb^ 4VSBoi| b|si| ^-7^ 7^a|o]- g § xH^oi|Ai qt 1dB 

s| AjsQH o|^o| six|o} oj h^echi 2H^o| Ai^j. *[|yoi|A^ ^^o| q ^oi^icK ^, =l'E(^ ^ 

c|x|g 8VSB gJ-^l-B EJ H^^oil o[o} 2 {)^o| s xfj^oilAi a} 7 | ^^ 7 |( 44 )o| n[ 0 |H ^E-|oi|Ai g# # 
37| Lc^oji e^ai^ ^2i[fo^ <g - Aj^qj o|-^me|- §§ g^oii s|e Aj*;qj &#b| c-\ 

£ 6-E ^7| xfjy #sp|(44)s| ^Ai| #^£^A-i, ywg. ojgf a^3^ n|0|= ^^(feed forward 

filter)(61), Ej H^^^l ^^H^ n|0|= IjEi(feed back fiiter)(64), ^7| n|o|H 1 ! e^61)s| xl| 

0|H «Jj «B^(64)^| S^)7|(62), ^71 9^71(62)^1 o|a| ^J§°J 7|^Hf b|jnHF0i H|0|H 

«E|(64)a #aF0|Aj ©g7|(63)S ^ficK 

o|2f-So| 6o||A4 h|o|h ^?.|^ Sb^(61)^ 7f;;ff ti>:^o| oj| tf a^h^ji, h|o|h ^ ^E-)(64)-b 2i = 

gtf ^±H&c|-. n£|2, 5i^|7|(62)cH|Ai ^ 7 1 n|o|^ i?i£ aN(61)a| n|o|£ SN(64)^I ci^j-o= ft 

ziBjc-i), m 7 | ^0|A| 5§7|(63)^l i^|o|= uh SEH(64)=. ^j^H|H^, ^7 1 #s|-o|^ 7 1 (63)5-1 

n|o|H ^ ^Bi(64)# 7-|xi c[a\ 5!^7|(62)oilAi ji|oiH «|£|(61)a| #^^r q«|ScK 

OplAi, ^£|-o|Aj ^g7|(63)5.| a^^^r » S^|7F 2lcK ^, 8VSB^ 4VSBCHI b|sH e^°| 

2aHo|He aj^5| a^o| a# CO) <1! Jl B^lffl Afo|°| y^o| ^| 0 H #a.fo|£J ^S7|(63)o|| ah a| es q = ^ fi0 | oH¥ a 
cK cc^iA-], oj zl^je^I S»o| s xH^o||ah e|o|= «Jj SM(64)b| 7i|^^ B av 7 | #afo|Ai BS^I(63)a| e 

§ J£^-7f H°j a°Jf H|0|= «H SE^(64)H| as #^0| 7iAi Aj^^ §^b|# H7i| ^A|?|£5 4=d7|°-| AH^ 

# tgO)££2jEK 

0|C£H, 4VSB^ 8VSB01I b|^H e^o| ^ 7 |. ^-b)- a^xh ^a^|^ &§7|(63)B| S#7F s|0|= «1| 

(64)011 °|oJ. & S §S 0 | SfdK DLfafAi, Hla|>^ ^2^^X| ate 4 VSB S# A|;AEye dijAi) 7^A|o h gs 

AHyoj|A^ H^a|^ 8VSB S# A|>.aja.^ ah^o| ^oix|x|oj oj ji^eoii o|o[ 2{|^o| Ajsi- *Haoi|A^ =^ 

8 VSB S# ^^o| ^-^^cK 



S SfSS ^7|a(- i>e eHSopI ?-|^^°^, g. ^J°| g h^eo ( a&0 | ai^ *HtfoiHfe £«a|^ 

^SLSfS^I &^ 4VSB H ^££ C-J|0|Ei# ^AjHfe c|x||j TV S| ^a] x^| # x-i|g*K>j| $ic r . 
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".y^al c[s. a^g ^aj=o)|a^ VSB ££ dSo)| ccf-sh c.H|0|e-1# 8VSB gh^l SEfe- 4VSB gj-^l° = ^ * 



- <~ — / / e? —70 

a}7|S|- 5^ ^|o|- « oil cc|-# e|x|§ TVH| #a| &*|^, 4 VSB ^alol-oi g ti^H 0 -! §1,-01 

4VSB ^5L7|^ ffl^ 2b|^ # « u|b« = E|ag*fe Hal^Ci^, °jE* ai§ 2 u|JE § HE|5igH|x| as b| = 

4VSB ^S7|^ Ai| 2td|H# °J*M£>0|. 4^ D JS°fe a J^^-^ T^Slfc SS ^§Hi ?}cK 

« gtgo|| e|x|§ TVS| ^AJ x^j - } tf I E.-I bf J sS7|S|- #BfO|Aj 4 VSB ^S^IS ^i^oi ^Aj=j t>;| 

0|Ep|. 4VSB g^SJ 3 ° S ! E iW fr^l ^ u INti| £E£r 4^11! #BfO|Aj sfe ^# 

Ap| u|E-|d| ^t L 7\^ ^A]^oi|AH s.E\a.z\7t A^g g^a]|^ a^h^ 22J u|N*l SKU, HE|5icl7f 4BS|>§ 

^ #&h^ 4°i ^gns. &ch 

Ap| #afo|Aj 3§7I^ ^Aj^ailAH = E|aci7t A|-gg g^o\\^ #aK>l-fe) * = ai .2 c-| o|| mg^fe ^r^H =■ 

=a|SD|7|- AjafHi g^oj|^ 431V! #afo|Aj ^fe £S 

g. ^-gP-l E|-# a, OiggS ^of- ^nj# Aj A |0i|#o| oj- £ g § gff| <£| ^j*H H 3dO|CK 

o|^ t & b^^oj. ^a|o^|# s^sss S-ssW AUi|^| aj°| °!-cK 

s. ^c|o| C |x|g 4VSB 3# ^l^^i 8VSB S# u\HL& ^ H^a|r^ g-^ xi|5.|Sf-21 

e #^sFcK ££o[, 0|0i| ^§u^ ^Aj Aj^^j^ ^^£|r^ ^S^I-ol-Xl A"-l|o|s|.2L -^^^CK 

Oil- AJ^^7| 3. ^v*0\\ CL(-# Q|a|^ TV2-I ^AJ £ 7CH| ^A|S|CH £ 7# M D J, El 1^1 ^1^11 

TV^I ^aj x^|a|| A -j 4 VSB ^-±^1(75)^ S H^i^^l SS=0| aj ^ ^ y oj| AH ^ 4 VSB ^S^j (75)5-1 AjEH^ 0| 5.] 

a||- svSB -¥-S7|(74)ai ^^1^0= « E| Ai(77)^. #^o^ S E| m^M (76p\- *\ 

El 3€- a ^7 1 4VSB ^^^1(75)^1 #M\ »^^°-| ?J AjA|oi|^.AH t H^l^ci (precoder)sl- a J (mapper)^ ^p-^a^K ^, 2^! 
H^l Ajg x 

2 X^ X 2 ^ ^a|acioi|Ai Y 2 (=Z 2 )s 5 = ^ S °J^£|^1, X 1 (=Y 1 =Z 1 )S uhS a J*m °J^^!^K Aj 

4al|ffl til {±3,±1}m oHS^oi ^B.\m^M(7Q)^ «^»c:K o^7|Ai, ^B-I^ci^ Ak E[) >- # #o|7| ° I o[) a-] a^S 

017|A^ M7| 4VSB -^^71(75)^ s 127H^| HB|^Ci7|- ir:0|^ ^-A4§ o | ^ o] E ^| b-|^. gffl-£|CH Si^K 

H 9^ 4VSB ^S7|(75)^l 4J--MI cHi aja|o^aH, HE|^ci7h Aj^Hjn oji^a} 5Jfe 3^-o|cK ^, 2UI^SL| 

°, ! ^ 4IS X 

2 X^ 0^ 4B||ffl Ajs. cjir| e OJ^SJCH 4Bflfl| ^Jfi {±3,±1}^ nHSS^- 

£ 10e ^ S-S0i| LllB C\X\^ jyo\ ^ a] x^|o| zp.AH #^£^.Ai t 7|^°| H 42l| q^iS TV°-| S"A|0i|Ai 4VSB ^ 

7|(87)^f ^^^oilA-l S^^^ VSB H = o]j cc^l- 8 VSB ^^^1(86) 4VSB ^S^|(87)°-| AjqshO^ D||0|Ei 

E -|a|^(89)^ l gE|#silA-^(88)7^ ci ^a|£jcK 017|A^ a 1-7 1 V SB ££ dir ^ — -l-^l A JI^I SH-^lOi #AJ=| 

Ef. 

s 11B 4vsb ^^7i(87)^i AUii s^s^Ai, u|e|u| ^±y\m)s\ 4Biia #^o|aj ea^i(93)s ^sifecii, # n 

Ei(83 )7^ &#[£H^ #Bfo|Aj es7|(93)o||AH 4 all a #^o|aj 0-9 # o^cK olciH, £ 8^ ao| ^E|^ic:i7f a^hj 

g°0||^ 4£1|^ #Ef0|Aj e§ * npj^r^j qjg^ Sr^H ^2, 5E 9^ ^0| HE|^E)7^atH| g^0|i^ 4^1! 

^ #^o|Aj o}eK 0i7|A-| i M7| a S ^( 83) - §^7|(84) 3E[oj| g SN(83)# ^S^l °I^H ^ 
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m EI<M(83)7|- B?H% V tcDfe u|EHa| *|:£7|(92)ol|AH u\£ja\ SfeNI. ^;£7|(92)S E 8^ ^o| 5. 

if ttcf. 

o|aH , &^?[ 22} M!a|^ c|o|o|3?§S E 122[- &2 #eH £!o|o|| cc|-# aiMSM 2u|S X 2 Xi 

s| Sis *Msl S 10)| ^EjgisacK 



t/t+1 




A(0/0) 


-4(01) 0(00) 4(01) 


B(0/1) 


-2(11) 2(10) 6(1 1) 


C(1/0) 


-6(01) -2(00) 2(01) 


D(1/1) 


-4(11) 0(10) 4(11) 



^, *M42| ^eHo)|aH cj-g. ^EHsal *jo| 7H^fe z| 37Ho|ch. e 122-1 *! £ha| &e]|&S £ 8£| =a|s^s| ofls.a| do)| x| 

SS, •yEH=r7|- 4°J h|e-|h| ^27|°| Hglal^ cholcHaige E 132|- a-H -yEH *io|o|| cch# AJ#&:a|- 2tJ I = X 2 X 1 
a] &S sf7|°| = 2cH| MEhiflsacK 



[X2] 



\ t+1 \t 
\ 


-3 -1 +1 +3 


-3 -1 +1 
+3 


0(00) 2(10) 4(01) 6(1 1) -2(00) 0(10) 2(01) 4(11) -4(00) -2(10) 0(01) 2(11) -6 
(00) -4(10) -2(01) 0(1 1) 



Z- i3fi| & e*sj 4MHae § fl|6|(83)s| D||aa| do(| Aj#ao|i>, a 2s| is e*s| as ao|cK 

o|^o||Ai£|. zjo| S ^i|o)| c\x\<fd TV^I S-*|cH| s\^, Ei H^So|| s|*i-2H^o| -y &h *H£°1H£- Sl^li 

■¥•221- SJ ^sSf-i- 3|-*l S-#°SAH, 8VSBS^ £!S:s| sflffl^« 4VSB2J 47HS ^a^aI ^*!7|°| n|o| = g 
Ns| §-^o)| a|^L a| ± q) SSu|a| ^*|-# ^x|s|-& e^7|- sicK 2§ ijSoj &S £A|x|c*o|t4 A h0 j &s >y 

oj oj i^eol ggto| AjSj. x|g4o)|Aj°| VSB #$011 S^S^. 

(57)g?2l g-W 

Sl£|^: ^-^.SfSW 85h#^^CH(VSB) £r£ gJ-±l°S D||0|e-|# g#3|--b c|x|§ E|MO|°| #aj §.*|o)| 2/OjAj, 

4 VSB -¥S7|# ^-b|^Oi oj gftol s X(|yo)|A^ Mia|^ ^2*f«W gS 4 VSB U J4|£S t^|X|g q|o| 

E^# 5# ^g°s ^ c|a|^ E |^o|°i #<m ^-*|. 

S^tJ-2 

^1 1 S-Oll SiCHAi, AV7| 4 VSB ^S7|fe 

°m Aja 2 a|M § =a|sgE)x| as u|M£F ^7| aa|^t:io)|A^ salfagsi u|s# S^^oh 4^1^ 41 s s. D J 

HIS ?^£|fe ^§°S *fe E|MO|fi| #aj 
S^S-3 

Ail 1 gj-oll SioiAi, At7| 4 VSB ¥-S7|fe 

ais 2 b|S# SJ^g>Q|- 4B)|^ "JSSfe D JE1S ^£|fe l§°£ sffe C|X|H E|«0|2| #A| . 
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u|=iH| «s7|2|- #ajo|-a 4VSB ^2?l# ?t)|sW ^ajs o||o|&ph 4VSB Sjs S¥ m HN^I 

fj^o)| CCfS|- a\B\U\ Sp-jl-f 4 b||1 #£K>I£ g§§ Sfe axjog C |X|§ E|M0|°| 4=a| . 

*fl 4 SMI ?lo\M, a\B\a\ 

*il 4 SMI SJolAi, #aK>l£J H-g7|fe 
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